This study examines how sociodemographic characteristics of a household's main meal planner affect use of nutritionalinformation concerning ingredients, health benefits, calories, sodium, vitamins/minerals,fiber, fat, cholesterol, and sugar content on food packages. Results generally suggest that well-educated, female main meal planners are more likely to use various types of nutritionalinformation than others. Main meal planners who place more importance on nutrition but less importance on taste and those who have a higher perception of the healthfulness of their &letare more likely to use nutritionalinformation on packages than others. Household size, race, employment status, urbanization, region, age, and income are also significant factors.
effort to make information available and to teach consumers how to use nutritional information, the federal Nutrition Labeling and Education Act (NLEA), originally passed in 1990, requires specific nutritional information on food packages. Any claims for the food product must now be explained and justified. These new regulations update the list of nutrients that appear on the labels, standardize serving sizes, define nutrient content claims, and provide a mechanism for evaluating health claims (Frazao) .
The effectiveness of nutrition education programs such as the NLEA is contingent upon consumers' use of nutritional information on food packages. It is possible that many individuals' diets fall short of the Dietary Guidelines because they do not use or care about nutritional information provided on food packages to help them in their food buying decisions. In fact, individuals armed with proper knowledge may make better food choices. For instance, Smallwood and Blay -lock revealed that general nutrition knowledge about fiber content of foods is associated with higher levels of fiber consumption. Similarly, Frazao and Cleveland observed that specific knowledge about total fat content of foods is associated with increased likelihood of meeting the intake recommendations for saturated fats and cholesterol.
It is therefore important to know the factors affecting consumers' use of nutritional information on food packages. Scant information, however, is available addressing this topic. A search of current literature revealed no other study that has examined the use by consumers of various nutritional information (e.g., fat content, cholesterol content, health claims) on food packages. Other studies (e.g., Guthrie et al.; Klopp and McDonald) have analyzed the use of nutritional labels as a whole, but not for specific types of information. In addition, these studies have used relatively older data sets and may not represent current market conditions,
To fill this void, this article attempts to examine the effect of sociodemographic factors on the main meal planner's use of nutritional information on food packages using the USDA's 1991 "Diet and Health Knowledge Survey" (DHKS). Knowledge of the relationship between sociodemographic characteristics and use of nutritional information on food packages is useful in the design and implementation of nutrition information programs. For instance, since the use of nutritional information of a household's main meal planner may affect the health of household members such as the elderly and children, it is important to identify individuals who may need greater appreciation for nutrition information on food packages to improve the health of all members of the household. In addition, the findings of this study could also be used as a guide in directing government nutrition information and food marketing programs toward specific population subgroups. Sociodemographic factors can be used to tailor health interventions and marketing campaigns to specific population subgroups. Lin suggested that targeted consumer education is more efficient than generic programs in improving the general health of the nation. Food marketers may also use the findings of this study to target particular nutritional information to specific individuals.
Empirical Model
There are no theoretical or empirical guidelines on how sociodemographic factors should be considered in explaining a main meal planner's use of nutritional information on food packages. However, following Guthrie et al., the economic model of information search (first introduced by Stigler in 1961) can be employed to model nutrition label use. The problem of information search analyzed by Stigler was specific to the ascertainment of market price. In this study, the use of nutrition labels is assumed as an act of consumer information search since the utilization of product information, such as that found on food packages, is an active process that involves searching out information, evaluating its meaning, and making a decision based on that evaluation (Senauer, Asp, and Kinsey) .
The prepurchase search of nutrition information could be measured in terms of label use. Consumers will continue to use information on nutrition labels until the cost of use outweighs the benefits of label use. The cost of nutrition label use is reflected in the time spent using the labels. The benefits of search may be reflected in better food choices, more nutritious diets, and better health. The model developed in this study examines how the use of nutritional information by a household's main meal planner is influenced by sociodemographic characteristics. A main meal planner is defined as the individual who selects and determines the content, preparation, and consumption of foods in the household. Respondents in the survey were given the following general instructions by the interviewer: "1 am going to read some types of information that may be found on food packages and labels. For each, please tell me if you use this type of information often, sometimes, rarely, or never." These responses served as the dependent variables in the model. The various types of label information about which each respondent was asked included ingredi-ents, health benefits, calories, sodium, vitamins and minerals, fiber, fat, cholesterol, and sugar (refer to table 2).
It is well known that consumer behavior and attitudes are affected by the acquisition of information such as that related to nutritional information on food packages. Based on the economics of information search framework discussed above, Moore and Lehmann proposed that the determinants of information search consist of variables related to market environment, individual differences, situational variables, and perceptions of product importance. The fact that the acquisition of information is affected by individual characteristics is not new in economics (Ippolito and Mathios) . For instance, previous research suggests that the acquisition of information, and consequently behavior, is influenced by various demographic factors such as age, sex, household size, and race (Katona and Mueller) ; by the marketing environment, including urbanization and region (Park, Iyer, and Smith) ; by education (Schultz) ; by factors that affect time constraints, such as employment (Becker; Beatty and Smith) ; and by perception factors (Guthrie et al.) . Consequently, these factors have been hypothesized to be important determinants of an individual's ability to process new information into changed behavior.
Based on these factors and conditioned on the data available in the DHKS, the independent variables used in the analysis here include household size, race, sex, employment status, urbanization, age, income, education, geographic region, and other "perception" factors. The squares of age and income are included to determine any nonlinearities in the relationship between these variables and the dependent variable. The independent variables and their means are listed in table 1, while the dependent variables and their means are presented in table 2. An empirical model is estimated for each type of nutritional information. Racial, urbanization, and regional differences are included as independent variables because of possible differences in media exposure (Putler and Frazao) , food consumption habits and preferences, and the marketing environment (Guthrie et al.) . For instance, blacks and other nonwhite races have lower newspaper and magazine readership rates than do whites (U.S. Department of Health and Human Services). Therefore, it is likely that nonwhites are less aware of the benefits of good nutrition to their health, and consequently are less likely to use nutritional information when buying foods. It is also hypothesized that main meal planners residing in the city or suburban areas are more likely to use nutritional information than those residing in nonmetro areas, due to more exposure about the importance of nutrition from various media.
Previous studies indicate that men are typically less interested in nutrition and health issues than are women (Food Marketing Institute). Nayga reported that men are less likely to perceive nutrition as important in food shopping than are women. Thus, men are probably less likely than women to use nutritional information on food packages. An employment variable is included in the analysis since it has been reported that full-time homemakers may be more concerned about issues like nutrition because of the perception they have of their roles at home (Douglas) . Therefore, unemployed main meal planners are hypothesized to be more likely to use nutritional information on food packages than are employed main meal planners. Employment may also reflect the value of time and the cost of gathering nutrition information for the household (Becker; Ippolito and Mathios).
Grossman hypothesized that the rate of depreciation for good health increases with age. Consequently, older individuals might be more cautious about what they eat for health reasons. It is then hypothesized that older main meal planners are more likely than younger main meal planners to use nutritional information on food packages. Education is included to reflect possible differences in an individual's ability to absorb and react to food label information. Schultz hypothesized that education is an important determinant of an individual's ability to process new information (e.g., from food labels) into changed behavior. Since higher-educated individuals may be more likely to read scien- Notes: The respondentswere given the following generalinstructions:"I am going to read some types of information that may be found on food packages and labels. For each, please tell me if you use this type of information often, sometimes, rarely, or never. " Responses, ranging from 1 to 4, were coded as follows: 4 = often, 3 = sometimes, 2 = rarely, and 1 = never.
tific or academic articles or prints and may be more likely to be exposed to health/nutritionrelated news sources, education may then increase their desire to know more about the nutritional aspects of the food they eat.
Moreover, education may aid in the interpretation of label information, thereby decreasing the cost of information search (Guthrie et al.) . This would lead to the hypothesis that highereducated main meal planners are more likely to use nutritional information on food packages than lower-educated main meal planners. Perception variables are also included to assess the impact on label use of the importance of product attributes such as product safety, nutrition, price, and taste when food shopping, as well as perceptions on healthfulness of one's diet and degree of diet-disease belief (see table 1 for full descriptions). The dependent variables are measured on a scale that is discrete and ordinal. Hence, ordered logit models are employed in the analysis here. The most suitable technique of estimation when using logit is maximum likelihood. Although this technique requires the use of iterative algorithm, this procedure assumes the large-sample properties of consistency and asymptotic normality of the parameter estimates so that conventional tests of significance are applicable.
Data
The data set used in this study is taken from the USDA's 1991 "Diet and Health Knowledge Survey" (DHKS). The target individuals in this survey are the main meal preparers or planners in households in the 48 conterminous states who participated in the USDA's 1991 "Continuing Survey of Food Intakes by Individuals" (CSFII). Data were collected by computer-assisted telephone interviews (and in-person interviews for those without telephones). A total of 1,925 individuals participated in the DHKS. Due to incomplete data for some of the variables, only 1,448 observations were used in the present analysis. The DHKS sample was determined to be representative at the household level (Lin) . (Refer to tables 1 and 2 for listings of the variables and their means.)
Results
The maximum likelihood estimates for the logit analysis are presented in table 3. The significance level chosen for this analysis was 0.05. Based on the statistically significant coefficients, household size is positively related to the likelihood of using nutritional information about vitamins/minerals and sugar content on food packages. This result implies that main meal planners of larger households are more likely to use information concerning these contents on food packages. The reason for this result may be that main meal planners view the use of nutritional information on food packages as beneficial because they are extended to more persons. Hence, the relative value of the time spent in information search is higher for larger households than for smaller households.
Nonwhite main meal planners are less likely to use nutritional information concerning fat content on food packages than white main meal planners. The influence of a main meal planner's gender on use of nutritional information is statistically significant in all nine equations. Specifically, males are less likely to use all nine types of nutritional information on food packages than are females. This result may be related to Nayga's finding that men are less likely to perceive nutrition as important in food shopping than are women. In addition, it has been found that men's average fat/cholesterol intake is higher than women's (Frazao and Cleveland; Nayga and Capps) . This result supports the hypothesis that men are typically less interested in diet and health issues than are women. Guthrie et al. also noted that females may be more likely to use nutritional labels because gender roles encourage them to place more importance on food selection.
Employed main meal planners are also less likely to use nutritional information concerning sodium content than their unemployed counterparts. The reason for this result is not clear, However, it is possible that many employed main meal planners are too busy and
i have generally less time to look at nutritional information regarding sodium when grocery shopping compared to unemployed main meal planners.
Results also indicate that main meal planners residing in nonmetro areas are more likely to use nutritional information concerning ingredients, sodium, vitamins/minerals, and fiber content on food packages than others in the suburban and urban areas. A possible reason for this result is the fact that individuals in nonmetro areas have a generally slower lifestyle and have more time to shop than do individuals in urban areas. Therefore, they are able to devote more time to examining nutritional information on food packages than others. A related finding also suggests that main meal planners residing in a city are less likely to use nutritional information concerning fiber than those residing in suburban areas.
Some of the regional variables are also significant factors in the equations. In particular, main meal planners in the Northeast are more likely to use nutritional information about health benefits and sodium content than main meal planners in the South. Further, main meal planners in the Midwest are more likely to use nutritional information regarding health benefits than main meal planners in the South.
The older a main meal planner is, the more likely he or she uses nutritional information about health benefits, fat, and cholesterol content on food packages. Income is also a significant factor in the calorie, sodium, fiber, fat, and cholesterol equations. In particular, main meal planners of higher-income households are more likely to use nutritional information concerning calories, sodium, fiber, fat, and cholesterol content than main meal planners of lower-income households.
Education is an important factor affecting a main meal planner's likelihood of using nutritional information. In particular, main meal planners with either a college or graduate education are more likely to use nutritional information concerning all nine types of content on food packages than main meal planners who are less than college educated. It may be that higher-educated main meal planners are more aware of the relationship between diet and health, and so are more motivated to use nutritional labels. In addition, the higher education level may aid them in interpreting label information, thereby decreasing the cost of information search relative to its benefits (Guthrie et al.) .
Main meal planners who place more importance on product safety are more likely to use information concerning health benefits than others. As expected, main meal planners who place more importance on nutrition are more likely to use nutritional information on all nine types of content than others. Interestingly, however, those who place more importance on taste are less likely to use nutritional information on all types of content with the exception of cholesterol. It is possible that label information is considered irrelevant by taste-oriented main meal planners.
The diet-disease belief variable (DISEASE) is positive and significant in the fiber, fat, and sugar equations. This result suggests that main meal planners who hold a stronger belief that discernment in what is consumed can help to reduce the risk of developing a major health disorder-such as heart disease and cancerare more likely to use nutritional information related to fiber, fat, and sugar content on food packages. This finding is important and should be of particular value to health and nutrition educators since it implies that public education directed at increasing the awareness of some diet-disease relationships may encourage some consumers to become label users. As expected, main meal planners who have a higher perception of the healthfulness of their diet are more likely to use nutritional information on all types of content on food packages with the exception of health benefits and calories. This result is significant because those who have a lower perception of the healthfulness of their diet are generally the individuals who need to be educated about the usefulness of nutritional labels in improving their diet and health.
The McFadden R2 values (goodness-of-fit measures) shown in table 3 range from 0.037 for the calories equation to 0.071 for the fat equation. These values are reasonable and are expected considering the type of data (crosssectional survey of individuals) used in the analysis. Another indicator of goodness of fit for the equations is the chi-square statistics. The chi-square statistics for the equations are significant at the 0.0001 level (table 3) . No degrading multicollinearity problems were detected based on the collinearity diagnostic tests conducted (as set forth by Belsley, Kuh, and Welsh).
Concluding Comments
Intervention programs aimed at increasing nutrition knowledge or awareness, such as supermarket point-of-purchase programs, seem to have had limited impact over the years (Rodgers et al.) . The effectiveness of these programs (e.g., the NLEA) may depend upon whether or not consumers use nutrition information on food packages when food shopping. This study examines how sociodemographic characteristics of a household's main meal planner affect the use of nine types of nutritional information on food packages. Based on known published research, this study constitutes a precedent for the analysis of consumers' use of different types of nutritional information on food packages. Results generally suggest that older, well-educated, female main meal planners of larger and higher-income households located in nonmetro areas are more likely to use some types of nutritional information on food packages than other main meal planners.
The results of this study have some important implications for government education and public nutrition programs. The findings could be used as a guide in directing government education programs toward specific population subgroups. For example, nutrition information on food packages may receive less attention from younger, less-educated male main meal planners. This finding is particularly relevant given that more men are currently involved with meal planning or preparation due to the increasing labor force participation rate of women. Therefore, those who are less likely to use nutritional information on food packages may subject themselves and household members to unnecessary health risks if they purchase and consume foods with undesirable nutritional content. Hence, public health education programs should be targeted toward these individuals.
Results of this study may also be used as a guide in the design of food marketing programs. For instance, foods with better nutritional content may be more valued by welleducated female main meal planners than others. Therefore, advertising and promotion campaigns may be directed at these individuals.
This study provides important information on the types of individuals who are more likely to use nutritional information on food packages. Future studies should consider analyzing the impact of label use on individuals' diet quality. The 1989-9 1 and the 1994-96 "Continuing Survey of Food Intakes by Individuals" (CSFII) by the U.S. Department of Agriculture contain information on diet or nutrient consumption. These data will allow the determination and analysis not only of label users, but also the impact of label use on diet quality.
In addition, future studies should consider augmenting the model with another set of equations that explains some of the perception variables (i.e., taste and nutrition variables) to determine if systematic differences exist in the socioeconomic determinants of preferences for these variables. It is possible that the effect of some socioeconomic variables on label use is indirectly operating through the perception variables. (The author is currently conducting further analysis on and 1994 DHKS.)
